In this presentation, we will concentrate on typical Ground Vibration Test (GVT) 
INTRODUCTION
This paper presents a study performed on the IAR-99, advanced trainer and ground attack aircraft. The Romanian Air Force has 17 of the standard IAR-99 trainer aircraft in service with the 67th Fighter Bomber Group based at Craiova. These approaches try to find the modification of the finite element model that sufficiently correlates the mode shapes and natural frequencies of the numerical and experimental modal analysis. 
LIBRARY OF CAD AND FEM SUBSYSTEMS
To fully analyze the IAR-99 aircraft, representative CAD ( Figure 2 ) models and FEM simulations must be developed and implemented in the design process. A MSC/NASTRAN finite element model of the IAR-99 originally created for design analysis purposes could be used also for eigenfrequency analysis. Figure 3 illustrates a high fidelity FE model of the IAR-99 aircraft. 
AIRCRAFT FEM ASSEMBLY
IAR-99 FEM assembly ( Figure 5 ) can be considered capable to represent all geometric features such as holes, flanges and fillets of the actual structure, and its dynamic properties, i.e. the natural frequencies and mode shapes. 
IAR-99 AIRCRAFT GROUND VIBRATION TEST
IAR-99 GVT with the particular external stores should verify the dynamic characteristics (natural frequencies, mode shapes and damping) of the airplane.
The aircraft should have sufficient strength for the carriage of all specified stores and suspension equipment, in all possible combinations, throughout the carriage envelope of the aircraft or the stores, whichever is more restrictive.
Fig. 8 GVT configuration
The main purpose of the GVT is to obtain experimental vibration data of the whole aircraft structure to validate and improve its structural dynamic models
The main objective of a GVT is to experimentally determine the low-frequency modes of the whole aircraft structure in order to validate and improve its structural dynamic model as part of the flutter clearance process. The normal modes obtained from the FE model, before the test, represent a quite accurate estimation of the aircraft eigenfrequencies and mode shapes.
This information is used to plan the test, i.e. to determine the excitation conditions, shaker and accelerometer locations. 
COMPARISON OF MODAL PROPERTIES
The most evident comparison is that between the measured natural frequencies versus the predicted ones. Often this is done by a simple tabulation of the two sets of results as presented in Table 1 . The corresponding mode shapes are shown in Figure 11 through Figure 13 . Thus it is possible to observe the degree of correlation between the two sets of results and also the nature of any existing discrepancies.
If the discrepancy is due to poor analytical model, then it might reasonably be expected to differ in extent from one mode to the next.
CONCLUSIONS AND FUTURE WORK
In this paper, we have reviewed some methods for the comparison and quantitative correlation between the dynamic properties predicted by a theoretical model of IAR-99 and those measured in a modal test, [2] .
In conclusion, it is possible to determine the correlated mode pairs and to provide some early indications about the location of miscalculations.
A PATRAN/NASTRAN finite element model of the IAR-99, originally created for design analysis purposes, could be also used for the eigenfrequency analysis.
Future actions:  A finite element model of the IAR-99 aircraft and any weapons or stores to be carried shall be derived.  Vibration tests of the stores shall be analyzed to validate and improve the analytical model.  GVT of the airframe with selected store configurations shall be used to validate and improve the analytical model.
 The validated analytical model shall be used to examine the matrix of stores and stores dispensing sequences. Critical configurations shall be determined for store configuration effects on the IAR-99 aircraft.  The IAR-99 program is an example of how a GVT is used to qualify an airplane for flight. The GVT determines the change in the modal characteristics caused by structural modifications.  The test results were used to update the IAR-99 FEM in order to represent the airplane more accurately.  Consequently, flutter analysis results with higher confidence were produced and this had the effect of reducing the number of flight flutter test points in the program.
